Urgent interventional bilateral renal artery fenestration for giant pararenal abdominal aortic aneurysm with upper digestive tract obstruction  by Ouyang, Chenxi & Liang, Huimin
Urgent interventional bilateral renal artery
fenestration for giant pararenal abdominal aortic
aneurysm with upper digestive tract obstruction
Chenxi Ouyang, MD,a and Huimin Liang, MD,b Wuhan, China
Objective: During the past 20 years, open repair has been the chief intervention for pararenal abdominal aortic aneurysm
(AAA). Endovascular repair has become an alternative for patients with ruptured AAA or other acute disease complica-
tions. The present study, however, attempted to use a common stent graft with the fenestration technique, rather than a
customized one, in an emergency situation, to treat a giant pararenal AAA complicated by upper digestive tract
obstruction, and assessed the results.
Methods: A patient with a pararenal AAA was admitted emergently, with complications of upper digestive tract
obstruction, including a tumor-like dilated segment of the abdominal aorta, 0.5-cm inferior to the ostia of the bilateral
renal arteries, with a maximum diameter of 10.1 cm and a length of 18.5 cm. The patient underwent endovascular repair
with a fenestrated endovascular stent graft to open the bilateral renal arteries 1 week later in an emergency situation.
Results:No stenosis occurred at the openings of bilateral renal artery as a result of the stent, and the AAA was completely
occluded. The patient experienced greatly ameliorated abdominal pain and upper digestive tract obstruction. At the
1-year follow-up examination, no exceptional symptoms were observed.
Conclusion: These results showed that for patients with a pararenal AAA who are unfit for open repair, or for those who
cannot wait longer than 6 weeks for a customized fenestrated stent graft to be made, emergency field fenestration is
feasible and successful, based on selection of the proper patient and accurate intraoperative localization. (J Vasc Surg
2010;52:1048-51.)With the development of endovascular techniques, en-
dovascular repair has become an alternative for patients
with ruptured abdominal aortic aneurysm (AAA) or other
acute disease complications. However, it remains difficult
to accurately obtain a customized fenestrated stent graft for
clinical treatment of thoracoabdominal aortic aneurysm
(TAAA), especially in emergency situations. We report the
results of a study in which we attempted to use a common
fenestrated stent graft, rather than a customized one, to
treat ruptured giant pararenal AAA complicated by upper
digestive tract obstruction.
METHODS
This protocol was approved by Huazhong University
of Science and Technology, Wuhan, China.
General data. A 77-year-old man, who was diagnosed
3 years earlier with AAA by B-ultrasound imaging, under-
went conservative treatment, although he presented with
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1048no symptoms. In October 2008, he was admitted to a local
hospital because of shock symptoms, including severe up-
per abdominal pain, vomiting, and inability to eat. He was
diagnosed with cholecystitis. The symptoms were not ame-
liorated after treatment, however; he was unable to eat and
vomited frequently. On October 22, 2008, the patient
experienced colic in the anterior thoracic area, which lasted
for approximately 10 minutes. He was subsequently trans-
ferred to our hospital
Clinical examination. Upon admission, the patient
presented with acute pain expression in his face, inability to
eat, continuous gastrointestinal decompression, continu-
ous abdominal pain, which was aggravated by abdominal
compression, in particular the right upper abdomen. An
18 10-cm pulsating abdominal mass was detected 10 cm
superior to the umbilicus. An abdominal CTA revealed a
giant pararenal AAA, presenting as a tumor-like dilated
segment of the abdominal aorta, 0.5-cm inferior to the
ostia of the bilateral renal arteries, with a maximum diam-
eter of 10.1 cm and a length of 18.5 cm. There was obvious
plaque in the ostia of the bilateral renal arteries, with 50%
stenosis of the left renal ostium, and mild cortex atrophy of
the right kidney. Sclerosis plaques were present throughout
the thoracoabdominal aorta to the bilateral iliac arteries,
with bi-iliac artery tortuosity (Fig 1).
Preoperative management. There was no improve-
ment in abdominal pain and vomiting after nutritional
support, and the patient’s symptoms were suggestive of an
obstruction of the upper digestive tract induced by AAA
compression of the duodenum. The CTA results revealed a
small angle between superior mesenteric artery and AAA
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pression. Considering that the symptoms were aggravated
during a short period, the AAA was at the point of rupture.
Laboratory evaluation of a blood sample on October
29 revealed abnormal hepatic and renal function: serum
Fig 1. A computed tomography angiography image shows the
pararenal abdominal aortic aneurysm.
Fig 2. A computed tomography angiography image shows the
small angle between the superior mesenteric artery and the aneu-
rysm body.urea nitrogen, 17.3 mmol/L; creatinine, 214.5 mol/L;total bilirubin, 24.9 mol/L; (TB), and alanine amino-
transferase, 24 U/L. The common bile duct was likely
compressed, and renal dysfunction was possibly associated
with ureteral compression or negative nitrogen balance
because the patient was unable to eat for an extended
period of time.
In view of the patient’s age, long-term inability to eat,
and poor physical condition, an emergency surgery with a
bilateral renal fenestrated endovascular stent graft was cho-
sen rather than a routine open surgical repair with a higher
risk. This also reduced the risk of intolerance due to long-
term waiting for a customized stent graft.
Surgical procedures. The surgery was performed on
October 30, 2008. Under sterile conditions and with the
help of an electric burning pen, two round 1.0-cm diameter
holes were accurately fenestrated on both sides of the
Zenith (Cook Medical, Bloomington, Ind) Y-type stent
according to the bilateral renal artery openings shown on
the CTA, as well as 0.5 cm inferior to the stent membrane
edge (Fig 3). A short portion of the steel wire from the stent
was unintentionally exposed under one hole and anasto-
mosed with the membrane edge using a 6-0 Prolene (Ethi-
con, Somerville, NJ) running suture. Two pieces of 1.0-cm
marking wires were fixed at the inferior margin of the hole,
which were used to label the regulating direction and
height. Subsequently, the Zenith stent was retracted into
the delivery system.
After initiation of general anesthesia, bilateral inguinal
incisions were made to expose the bilateral femoral arteries.
After digital subtraction angiography (DSA) was per-
formed to identify aneurysm size and femoral artery open-
ings, the Zenith stent was inserted into the right femoral
artery. Direction and height were adjusted according to the
marking wires, which could indicate the geometric relation
between the fenestration and renal artery openings. We
performed DSA once again before the stent was fully re-
leased to confirm the place of the renal artery openings.
The marking wires were placed exactly under the lower
margin of the bilateral renal artery openings. The Zenith
Fig 3. An electric burning pen was used to open the mem-
brane.stent was released, in alignment with the femoral artery
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renal arteries (Fig 4). The distal ends of the Y stent were
placed to cover both iliac arteries, and the inferior mesen-
teric artery was covered by the stent membrane. An 8-cm
bare stent was used to correct a bend in the stent due to a
large distortion of the left iliac artery (Figs 5 and 6).
RESULTS
Serum levels of total bilirubin and urea nitrogen were
slightly elevated on postoperative day 3 but were normal-
ized by the end of the first postoperative week. The patient’s
abdominal painwas immediately relieved after surgery, andhis
vomiting symptoms disappeared. On postoperative day 5, he
was able to retain fluids and presentedwith no infarction.One
week after surgery, the patient participated in activities out of
the bed and returned to eating a normal diet. A CTA on day
13 revealed good occlusion effect without inner leakage
(Fig 7). The patient was discharged on day 14.
During the 1-year follow-up, the patient had no abnor-
mal symptoms. A B-ultrasound examination revealed that
AAA was completely occluded without bleeding, and AAA
was reduced to 9.3 cm in diameter.
DISCUSSION
Since Parodi et al1 first treated an AAA with a Terylene-
covered Palmaz stent graft (Cordis, Miami Lakes, Fla) in
1990; intervention therapy has been primarily used to treat
inferior renal AAA. Intervention for TAAA or pararenal
AAA has been recommended only in recent years, however.
In 1999, Quinones-Baldrich et al2 developed a com-
bined endovascular and surgical approach to repair AAA. In
Fig 4. Angiography before stent was completely released.a case study with 226 patients, AAA was treated with openrepair combined with endovascular repair, revealing that
combined therapy was better than open repair during early
outcome and avoided occlusion of the aortic artery and
cardiopulmonary bypass- induced complications, as well as
Fig 5. Angiography shows the obvious bend on the left iliac ar-
tery.
Fig 6. Angiography shows improvement in the bend after rein-
forcement with a bare stent.reduced occurrence of paraplegia.3 An additional study4
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after combined endovascular and open repair. Some inter-
nal organ complications occurred, however, including kid-
neys and lungs, and intestinal ischemia was observed in one
patient. Although combined therapy was performed in a
microinvasive fashion, prophase open repair does not offer
any benefits for overall survival or ease of surgery but rather
presents a greater risk for visceral ischemia. Taken together,
combined endovascular and surgical repair is doomed to
become a staggered therapy for AAA.
Ultimately, the aim of the present study was to treat a
TAAA using a complete intervention approach. Greenberg et
al5 were the first to introduce the fenestrated endovascular
stent graft for treatment of AAA. Based on aorta anatomic
characteristics, a customized stent graft with openings at cor-
responding sites was created and then modified by placing a
bare stent into the opening of the visceral artery, taking into
consideration that inaccurate contraposition could lead to
vascular occlusion or stent displacement.5
A separate study prospectively evaluated intermediate-
term outcomes after fenestrated grafting of juxtarenal an-
eurysms in 119 patients from 2001 to 2005, with no
occlusion of the visceral artery, and only 1 patient died
perioperatively. The study reported that 10 of the 231 renal
arteries became occluded after implantation, and Kaplan-
Meier estimates at survival at 1, 12, 24, and 36months were
0.99, 0.92, 0.83, and 0.79, respectively.6 Therefore, fenes-
trated grafting proved to be an effective treatment for
juxtarenal AAA and demonstrated less risk.
In another study, a stent with branches was recom-
Fig 7. A computed tomography angiography revealed a good
outcome on postoperative day 13.mended for treating TAAAs. The stent was designed withfour stent graft branches that were respectively connected
to the visceral vessel using an extender. Although the
procedures were surgically complicated, it was possible to
avoid abnormal anastomosis between the fenestrated stent
graft and the visceral vessel as well as stent displacement.7
Although endovascular repair has been used to treat
various complex TAAAs, a customized stent with branches
or holes is required. For this reason, patients must often
wait for 1 to 2 months before surgery. For acute patients
with ruptured aneurysms or severe obstruction to the upper
digestive tract, it becomes difficult to wait for long periods
of time for a customized fenestrated stent graft to be made.
Accordingly, patient mortality with open repair is often
higher. The present findings indicated that a fenestrated
stent graft by way of a microinvasive approach could be
performed during an emergency situation without a cus-
tomized stent graft.
CONCLUSIONS
Results from the present study demonstrated that emer-
gency stent fenestration for bilateral renal arteries, aswell as for
the superior mesenteric artery and celiac trunk, is feasible for
patientswith acute pararenal AAAunfit for open surgery or for
those who cannot wait for a customized stent, as determined
by CTA. Certainly, this method has some risks, including
inaccurate occlusion of important visceral arteries and inner
leakage. With exception to special requirements or unavoid-
able conditions, a customized fenestrated stent graft was pre-
ferred for treating pararenal AAA.
On the other hand, the immediate alleviation of diges-
tive symptoms after the occlusion of the aneurysm may
benefit from aneurysm depressurization, which indicates
that digestive obstruction is not only a static anatomic
problem but is also caused by high aneurysm compression.
REFERENCES
1. Podi JC, Palmaz JC, Barone HD. Transfemoral intraluminal graft im-
plantation for abdominal aortic aneurysms. Ann Vasc Surg 1991;5:
491-9.
2. Quinones-Baldrich WJ, Panetta TF, Vescera CL, Kashyap VS. Repair of
type IV thoracoabdominal aneurysm with a combined endovascular and
surgical approach. J Vasc Surg 1999;30:555-60.
3. Gawenda M, Aleksic M, Heckenkamp J, Reichert V, Gossmann A,
Brunkwall J. Hybrid-procedures for the treatment of thoracoabdominal
aortic aneurysms and dissections. Eur J Vasc Endovasc Surg 2007;
33:71-7.
4. Black SA, Wolfe JH, Clark M, Hamady M, Cheshire NJ, Jenkins MP.
Complex thoracoabdominal aortic aneurysms: endovascular exclusion
with visceral revascularization. J Vasc Surg 2006;43:1081-9; discussion
1089.
5. Greenberg RK, Haulon S, Lyden SP, Srivastava SD, Turc A, Eagleton
MJ, et al. Endovascular management of juxtarenal aneurysms with fenes-
trated endovascular grafting. J Vasc Surg 2004;39:279-87.
6. O’Neill S, Greenberg RK, Haddad F, Resch T, Sereika J, Katz E. A
prospective analysis of fenestrated endovascular grafting: intermedi-
ate-term outcomes. Eur J Vasc Endovasc Surg 2006;32:115-23.
7. Chuter TA, Gordon RL, Reilly LM, Goodman JD, Messina LM. An
endovascular system for thoracoabdominal aortic aneurysm repair. J
Endovasc Ther 2001;8:25-33.Submitted Feb 10, 2010; accepted May 2, 2010.
